Introduction
The mining industry is a major force in the world economy, occupying a primary position at the start of the resource supply chain. However, its role in contributing to the national economies of different countries varies greatly and is neither well documented nor well understood.
This publication addresses three interlinked topics. Firstly, it provides a global context for mining's economic contribution that shows trends in the value of world production and identifies major producer countries. Secondly, it focuses on the elements of economic contribution at the national level. Here, a Mining Contribution Index (MCI) has been developed and each of the world's 212 countries is compared using this index.
Lastly and of particular importance, mining's growing role in many low and middle income countries is examined and observations are offered regarding mining, development and poverty reduction. Evidence from case studies conducted by ICMM shows that foreign exchange earnings from mining can increasingly create positive developmental effects. In many countries, the mining and metals industry is gaining recognition as an important contributor to the critical policy objectives of job creation and poverty reduction.
Mining's contribution to sustainable development
ICMM has commissioned this series of publications to describe mining and metals' contribution to sustainable development. It seeks to set out some of the more important benefits, costs, risks and responsibilities related to mining and metals in today's world.
The first in the series -Mining's contribution to sustainable development -provides an overview of the series and introduces the concept of contribution analysis. The role of mining in national economies examines the contribution of mining activities in all countries with an overview of the contribution to the global economy. Trends in the mining and metals industry provides a forward looking discussion of trends likely to govern the evolution of the industry over the next decade.
In Uses of minerals and metals, a treatment of the current and future contribution of minerals-and metals-based products to sustainable development is offered. Building on this theme, The role of minerals and metals in a low carbon economy focuses on the materials needed for the technologies to address the climate change challenge.
The next two titles in the series focus on the contribution of mining to people and the environment. Human rights, social development and the mining and metals industry focuses on the role of business in contributing to the realization of human rights. Whilst Mining and the environment looks at how mining companies are tackling the challenge of achieving a net positive contribution from their activities.
Together these discussions are intended as a starting point for the industry and others to more fully examine the contribution of mining and metals to sustainable development, a conversation that will continue for years to come. They are intended to stimulate an exchange of ideas leading to the development of innovative ways forward. The series was launched at the Rio+20 summit in June 2012 and individual titles are being released periodically.
About ICMM
The International Council on Mining and Metals (ICMM) was formed in 2001 to catalyze improved performance and enhance the contribution of mining, minerals and metals to sustainable development. Today, it brings together 22 mining and metals companies as well as 34 national and regional mining associations and global commodity associations. ICMM's member companies employ close to one million of the 2.5 million people working in the sector worldwide. These companies have some 800 operations in over 60 countries producing 30-40% of the world's hard mineral commodities including iron ore, gold, platinum and nickel. We engage with a broad range of stakeholdersgovernments, international organizations, communities and indigenous peoples organizations, investors, civil society and academia -in order to build meaningful relationships. Our vision is one of leading companies working together and with others to strengthen the contribution of mining, minerals and metals to sustainable development.
About the authors
This series has been developed by ICMM with input from members, subject matter experts and representatives of organizations we work with. ICMM would like to thank them all for their contributions. Information on the authors and reviewers for each title is provided on the back cover.
Global context of mining's macro-economic contribution Trends in the nominal value of world mineral production
In 2010, the nominal value of world mineral production was nearly four times higher than it had been in 2002. Figure 1 shows that, during this period, growth in value has been significantly greater than growth in world gross domestic product (GDP). This increase has in large part been driven by the unprecedented growth in China, India and other emerging economies coupled with the associated sharp rise in commodity prices. In contrast, the preceding decade (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) saw no nominal growth -but rather a reduction in real terms, when adjusted for inflation. Table 1 (overleaf) gives another perspective on mining's contribution to the world economy. It presents a simple summary of mining production values in the 20 most significant mineral producing countries in terms of production value and share of global production value in 2010 (columns 1 and 2). The same data for most countries is provided on page 12 as part of a discussion on the presentation of the Mining Contribution Index (MCI). Please see page 9 for definitions and sources. • indicates the relative significance of mineral production by expressing it as a percentage of each country's GDP (columns 6 and 7)
The major producer countries
• shows a corresponding value for reliance on mineral exports (column 8).
The table is dominated by the major developed country producers and by large emerging market producers including the five BRICS (Brazil, Russia, India, China, and South Africa) as well as other important emerging economies (e.g. Chile, Indonesia and Mexico). This contrasts sharply with the ranking of countries by their reliance on mining exports presented in Table 2 in which lower income countries figure much more prominently.
Source: Raw Materials Group; World Bank. "In 2010, the nominal value of world mineral production was nearly four times higher than it had been in 2002."
The role of mining in national economies "Insofar as production and income generation are critical forces in poverty reduction, mining has an increasingly significant role to play."
National context of mining's macro-economic contribution

Mineral exports
A recent assessment of global trade data indicates that in 2010 there were 40 countries that could be defined as relying on non-fuel minerals for over 25% of their merchandise exports (OPM, 2011a Many of these countries have low Human Development Index (HDI) scores, which draws attention to the potential for productive sectors, such as mining, to make a contribution.
In particular, case-study work (page 6) has found that in some countries (for example Chile, Ghana and Brazil), mining areas have enjoyed stronger poverty reduction and social development performance than non-mining areas. In other countries (including Peru and Tanzania) the evidence on this point is more ambiguous.
Half of the non-fuel mineral reliant countries are in Africa and some of these -for example, Tanzania, Ghana and Mozambique -will soon become significant exporters of oil and gas as well as non-fuel minerals. This trend is of rising significance for many aspects of policy in the affected economies and warrants greater and more regular attention. Above all it confirms the proposition that insofar as production and income generation are critical forces in poverty reduction, mining has an increasingly significant role to play. This is a reality already recognized and reflected in the agenda of some of the more responsible global mining companies, but not yet recognized consistently among governments, companies, civil society and other stakeholders in countries hosting large mining investments.
The role of mining in national economies The main observations from the case studies can be summarized as follows.
Foreign direct investment (FDI)
In most cases the contribution of mining to the case-study countries' total FDI has been very high -typically more than half of total annual FDI. This contribution is especially significant in low income countries, pointing to their ability to attract mining investment even when FDI into other sectors appears unattractive. The emerging evidence also indicates that mining FDI combined with increased foreign exchange earnings can be a catalyst for some countries to improve their credit ratings and attract long-term loan funding from abroad (e.g. Ghana and Tanzania). There are, however, some significant exceptions to this pattern. Brazil, for example, is one of the world's most successful emerging market economies in terms of attracting FDI (in excess of US$50 billion per annum in recent years). Yet FDI into the mining sector represents a very small share of the total FDI received by Brazil -partly because the economy is more diversified and partly because a significant proportion of Brazil's recent investment in mining is attributable to domestic investment by its largest mining company, Vale.
Total national investment
Mining makes a very significant contribution to national investment totals especially when mining activity is building up from a low base (e.g. Tanzania 1999 Tanzania -2006 . In the case of Brazil, Vale's investments alone are the equivalent of almost 5% of total annual national investment.
Exports
The case study evidence confirms the high contribution mining makes to exports for many countries. The contribution of mining to total exports in 2010 amounted to: 
Net foreign exchange earnings
The mining sector generates significant foreign exchange earnings. A substantial proportion of these do not, however, enter the national economy as they are used by mining companies to import goods and services during construction and operation. Nevertheless, the case studies point to a significant net foreign exchange contribution in the operational phase -even when imports are factored in. During the construction phase the high-import content is typically almost fully accounted for by the inflows of foreign equity and loan capital. 
Case study evidence of contributions
Ten case studies conducted by ICMM and the consultancy firm Oxford Policy Management (OPM) using the ICMM Mining: Partnerships for Development Toolkit, give valuable context-specific insights into the macro-economic contributions of mining. This in turn provides the basis for assessing a broader range of impacts on national economies than is possible using export and production data alone.
The case studies are: Brazil, Chile, the Democratic Republic of Congo, Ecuador, Ghana, Guinea, Lao PDR, Peru, Romania and Tanzania. They clearly show that contributions are multifaceted within countries. Mining provides vastly different levels of contribution in relation to the different macro-economic aggregates of most economies. Contributions also vary across and within countries. For example, the contribution of mining to government revenues and employment can differ quite significantly from one country to another depending on a range of factors.
"The emerging evidence indicates that mining FDI combined with increased foreign exchange earnings can be a catalyst for some countries to improve their credit ratings and attract long-term loan funding from abroad."
Government revenues
The case studies suggest considerable country-by-country variation in terms of the contribution of mining to total government revenues, and the allocation of these revenues between the national and sub-national levels. However, a consistent theme is that the long-term picture of mining's contribution to tax revenues (as well as the other dimensions of mining and metals' macro-economic contribution) needs to be considered. In every case, the full fiscal contribution of mining projects does not occur until well after project start-up, particularly in terms of income taxes paid by companies. This is due to long lead times as well as the accelerated capital write-downs that are commonly used to incentivize investment. Interestingly, the Tanzanian ICMM study (2009a) and separate studies by OPM on Romania (OPM 2009a) and Guinea (OPM 2009b) all show how government mineral revenues rise sharply as a share of total government revenues some seven to eight years after major mining activities are initiated (to around 8% of total revenues in the case of Tanzania and Romania). (See section 3 for additional discussion of the time horizon issue).
Gross Domestic Product (GDP)
The case studies suggest that mining typically provides only a modest direct contribution to a country's GDP and the various income modules that are components of GDP (typically around 2-4% of national totals). This relatively low number is partly explained by the fact that developing host countries often lack the industrial base to supply the sophisticated mining technology used in modern mines. As a result, many upstream value additions (GDP contributions), such as mineral beneficiation, take place outside the host country. However, in more mature industrial economies such as Romania and Brazil, the multiplier effects on GDP can be quite significant -one dollar of economic activity in the mining sector can generate three dollars or more of economic activity elsewhere. Where this happens, the total GDP contribution of mining (direct and indirect) is much larger than the "typical" 2-4% referred to above.
Employment and wages
Similar findings have been obtained in relation to mining's contribution to employment. New direct jobs created by large mining companies are normally well-remunerated compared to prevailing national average income levels, though the numbers of such jobs are relatively smallrarely more than 1.5% of total national employment.
Analysis from the case studies shows that mining may be successful in generating indirect employment in the supply chain, as well as induced employment as the salaries of direct employees or supplier employees are spent within the wider economy. Such employment multiplier effects can often be significant. One direct mining company employee may correspond to three or four employees elsewhere in the economy. In poorer regions where mining is the dominant activity, these indirect employment effects can be especially important (Pará state in Brazil is a good example, see ICMM 2012).
Though based on data for a small number of countries, the case studies help explain why mining can so easily attract negative criticism regarding its socio-economic contributions to host economies. This point is further discussed in the context of poverty reduction (page 19). All the larger direct contributions are concentrated at the national level, while the smaller contributions (especially employment) apply to local mining communities where more disruptive effects are likely to arise, such as resettlement of populations, environmental change, and disruption of traditional livelihoods. This also helps explain why a gap remains between the potential and realized contribution of mining. Mining companies implement difficult projects locally and get little credit for this contribution. Government has an important role to play in managing these issues in the best interests of their citizens.
The solution to this inherent structural difficulty is to find more and better ways to enhance the magnitude of the local benefits through, for example, pro-active development of indirect jobs, as well as careful redirection of the large national benefits (e.g. government revenue) for use in local areas. The case studies referenced above point to an increasing number of examples where this is being done relatively successfully.
"Analysis from the case studies shows that mining may be successful in generating indirect employment in the supply chain, as well as induced employment as the salaries of direct employees or supplier employees are spent within the wider economy." The MCI is calculated as follows:
• countries are ranked in descending order for each of the three selection variables
• countries for which data do not exist are omitted from the ranking. As a result, selection variables 1 and 2 are ranked out of 212 countries (the number of countries for which 2010 export data exist). Selection variable 3 is ranked out of 87 countries (the number of countries for which 2010 production data exist)
• percentile ranks are created for each selection variable based on the absolute country rankings, by dividing the absolute rank by the maximum rank within that variable
• finally, the three selection variables are weighted equally at 1/3, summed up, and multiplied by 100. If a country had the highest ranking in each selection variable, it would thus have a Mining Contribution Index score of 100.
To reduce bias due to data being more readily available for exports (selection variables 1 and 2) than for production (selection variable 3), we calculate the index based only on selection variables 1 and 2 for those countries for which 2010 production data is not available.
Note that mineral export contributions may increase, not due to higher prices and/or output in the mining sector, but to declining prices and/or output in other export sectors (e.g. agricultural commodities). The MCI at present does not distinguish between these two effects.
A preliminary Mining Contribution Index (MCI)
There is no economic study group -including from within the World Bank or the International Monetary Fund -that systematically captures the important role of the extraction and production of mining, minerals and metals in the economies of each country of the world. Until now, this data limitation has prevented a country-by-country assessment of the varied macro-economic contributions of the mineral sector to national economies.
As a basis for discussion and a first step towards providing a long-overdue and continuously updated set of data on mining's overall economic contribution, ICMM, with Oxford Policy Management (OPM), has developed a preliminary index, which ranks countries by the importance of mining and metals within each national economy (the Mining Contribution Index -MCI). The MCI is calculated based on aspects of mining and metals contribution to national economies where country-by-country data exists. At present the MCI is limited to three variables based on contributions to exports and production values, which are used to calculate an overall MCI score for each country (see Box 1). All countries are ranked on this MCI score and grouped into five quintiles, which are colour coded and shown on a map. The map is provided on page 10 with comprehensive tables of data by country. The colour code of each quintile demonstrates the relative significance of mining's contribution in each national economy.
The MCI provides a reasonable first approximation of the relative importance of mining and metals to each national economy, however, as highlighted by the case study evidence above, there are many more direct and indirect potential contributions from the mining sector.
This initial index is therefore intended to prompt debate and encourage more data generation and standards, allowing the MCI to be further refined. ICMM is currently exploring opportunities with the World Bank, the International Monetary Fund, various national governments and others, for creating a more sophisticated and analytically useful version of the MCI that would support more well-informed debate about mining's developmental role.
"This initial index is intended to prompt debate and encourage more data generation and standards, allowing the MCI to be further refined."
Explanatory note to map and data table
The data table brings together a series of indicators related to mineral exports, mineral production and a set of descriptive country data. A detailed description of each column in the data table is provided in Table 3 . The orange highlighted rows are the indicators used for the calculation of the MCI.
The MCI captures important aspects of the contribution from the non-fuel mineral sectors to national economies. The aim of the MCI is to highlight the importance of these sectors within national economies. The MCI does not reflect the contributions of individual countries to total global production, or consumption of these minerals.
The MCI (based on the three indicators described above) is retrospective. All three indicators comprising the index are based on historical production data. This implies that countries like Afghanistan with vast mineral potential, but low current production, do not score highly in the index. The role of mining in national economies 
Economic benefits of mineral production
A fuller understanding of the different components of mining's production value can help to illustrate the types of benefits that the sector can generate, how these benefits may be captured, as well as policy options to increase local economic linkages with mining.
The value of mining's contribution depends on the overall value of production and the payments to production factors including financial capital, equipment, land and labour.
As compensation for these factors of production, mining companies pay suppliers of goods and services, wages and salaries to workers, and interest to loan providers.
Companies must also pay a minimum risk-adjusted return to shareholders (whether foreign or domestic) in the form of dividends or capital appreciation -to reward them for investing in risky, long-term mining assets.
The surplus value that remains once all of these factors of production have been compensated is referred to as the rent from mineral resources. In broad terms these rents are allocated between the host government and company investors in a manner depending on the fiscal regime in place.
Greater integration of mining, through various forms of linkages, holds promise for increasing mining's contribution to national economies at each stage of the value chain. The extent and nature of these contributions, however, will vary depending on country-specific circumstances. For example, in many poorer countries the absence of quality suppliers prevents mining companies from procuring domestically. Table 4 shows the main components of production value, their composition and some of the key determinants of whether contributions from mining will be captured within the national economy.
The composition of production value is an important guide to the economic benefits that mining could potentially make to the national economy. The components represented by rows 1 and 2 are areas where mining contributes to economic development directly. The company's operating expenditures reflect revenues captured by local suppliers, which contributes to GDP, especially where these inputs are manufactured domestically (row 1). Salaries for workers represent a direct contribution to the country's GDP (row 2) split between household income and salary withholding taxes.
The profits of the mining companies themselves (row 6) represent an additional contribution to GDP, as do the taxes generated by companies (row 4). Where the company is foreign-owned, some of the profits may however be repatriated, in which case an assessment of mining contributions to Gross National Income (GNI) rather than GDP will better capture the benefits accruing to the host country. Figure 2 shows the full mine project life cycle and is roughly indicative of activity and mine-related employment. The hypothetical example relates to a discovery in the 1950s, development in the 1960s, operations for 20 to 30 years until the mid-1990s, and then closure. Figure 3 is the historic profile of the price of copper from 1950 to 2012.
The two schematics are roughly synchronous. Together they serve to demonstrate the danger in short-term thinking and the need for considering a long time horizon in mine-related planning, whether it is from the perspective of the mine, the community or government.
The short-and long-term variations in price shown are a fact of life for mine project planning -and also for those concerned with community and regional planning in the host country. The macro-economic insights that follow must keep these variations in mind to ensure that a complete picture is understood by all involved. The role of mining in national economies 
Special insights for low and middle income economies
The main areas of mining's large, direct economic benefits in most low and middle income countries are shown in Figure 4 . The top line demonstrates that the greatest benefit mining affords to these national economies is not government revenue, but rather the contribution to foreign direct investment (up to 90%).
Note that the top four segments of contribution (foreign direct investment, exports, government revenue and national income measured by GDP) accrue to national governments. Only the smallest contribution, employment, can be said to directly benefit local communities. "The greatest benefit mining affords to these national economies is not government revenue, but rather the contribution to foreign direct investment."
Mining, development, and poverty reduction
Drawing on economic data available on mining sector contributions to national economies, several conclusions can be drawn regarding the sector's contribution to poverty reduction in low and middle income countries.
1. There is a growing economic contribution by the mining and metals industry to many low and middle income countries.
The rapid expansion of mining activity in recent years has made many low and middle income countries more reliant on mining for generating foreign exchange earnings. The rising importance of mining challenges both the critics of mining and its supporters to improve their understanding of the mechanisms that allow mining to have increasingly positive developmental effects. Mining in recent years has been the single most dynamic component of many poorer countries' total productive activity. Thus it has become a potential source of both direct and indirect incomes and a potential catalytic force for faster overall economic growth. In many countries, the mining and metals industry can and should be recognized as an important potential contributor to the critical policy objectives of both job creation and poverty reduction.
Smaller low or middle income countries score relatively highly in the Mining Contribution Index (MCI).
This is because of the high ratio with respect to the three variables used to calculate the index: share of mineral exports in total exports, rate of growth in mineral exports relative to other sectors and mineral production values as a percentage of GDP. At present, the degree of domestic upstream beneficiation is not accounted for in the MCI due to lack of data availability. If this indicator were included as a contribution from the sector, however, developed economies would score more highly on the MCI.
3. From a global production perspective, the most significant players in terms of mining and metals are large developed countries and middle income countries.
Countries that are currently home to the largest mineral and metal resources fall into two major categories: traditional producers such as Australia and the US and major emerging economies including Brazil, Russia, India, China, and South Africa (BRICS). The top 20 countries in terms of the absolute value of their mineral production have a very limited overlap with the top 20 countries in terms of mineral export contributions to total exports: the latter group are mostly small and poor developing countries.
4. The past decade has seen a major change in the relative importance of different countries among the top mineral producers.
In particular, some former poorer but now emerging economies, e.g. Brazil, Russia, India and China, have seen an increase, while South Africa has seen a decline in its status. Other richer economies, including the US and Canada have seen reductions of their share. Of course the countries that have gained market share in the past decade are far more diversified in production terms than the lower income countries that rely heavily on exports. So while they have gained in terms of global shares of mineral production, most of them remain below the "critical" value of 25% used to define a reliance on mineral exports. Nonetheless, case study results show that in the poorer regions of some emerging economies, mining poses the same basic challenges as in poorer countries. At the same time though, it can offer similar exciting opportunities -see Brazil case study (ICMM 2012) , which looks in detail at south-east Pará state in Northern Brazil.
5.
Even in countries where mining and metals play a major role, there can be large discrepancies in the benefits that accrue at the national level and the benefits at the local level.
Mining's economic footprint is significant. It puts pressure on local infrastructure and public services following the large scale in-migration that often occurs as mine development and operation proceeds. Targeted actions to build public sector capacity at the local level and to promote regional development initiatives are particularly important and necessary in this context, especially when mining is introduced into areas managed by small and poorly-resourced local government authorities (ICMM, 2012) . Targeted actions should also focus on strengthening the local indirect economic benefits of mining, by integrating the sector more closely with the rest of the economy.
A policy approach to mining that involves systematic and co-ordinated efforts -across various areas of public policyis needed to ensure that the direct effects are expanded mainly by redirecting the huge contributions that mining makes at the national level. ICMM's case study work has shown that a range of partnership initiatives contribute greatly to the enhancement of mining's contribution to poverty reduction (see ICMM 2009b). For example, by engaging in partnerships and sharing information on expected investment, mining companies can take an active role in promoting the development of local suppliers.
6. Significant effort is needed -particularly in optimizing local procurement and planning -to convert potential income and welfare benefits arising from the large "cash costs" of operations into actual local benefits.
There are large absolute values of spending by the mining sector on the "cash costs" -the on-going operating expenditures -involved in their operations. These levels of spending represent potential benefits that can most easily be captured by local stakeholders who provide labour and supplies. However, in all cases there will be considerable work required to convert potential income and welfare benefits into actual benefits. Specifically, there is a need to optimize local procurement and planning by aligning supplier development policy with governments' industrial and education policy. Reproduction of this publication for educational or other non-commercial purposes is authorized without prior written permission from the copyright holders provided the source is fully acknowledged. Reproduction of this publication for resale or other commercial purposes is prohibited without prior written permission of the copyright holders. 2012-9 The International Council on Mining and Metals (ICMM) was established in 2001 to improve sustainable development performance in the mining and metals industry. Today, it brings together many of the world's largest mining and metals companies as well as national and regional mining associations and global commodity associations. Our vision is one of leading companies working together and with others to strengthen the contribution of mining, minerals and metals to sustainable development.
